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To increase accuracy of the instrument it also includes counter 
(12) and series-connected commutator (5) and shaper (6), shift register 
{8) adder^ (j0 and D-A converter (DAC) (10) are also series-connected 
and 'the output" of "the DAC (9) is connected to "the first input of 
indicator (11) whose second input is connected to the output of 
generator (1) and the first output of the counter (12). 

Step of grating is made small relative to possible variations of 
the thickness of the soft tissue under adjacent piezo-receivers (4). 
The period of the pulse sequence across the shaper (6) is equal to the 
propagation time of the ultrasound pulse in bone. 

USE/ADVANTAGE - In medicine for bones parameters determination by 
ultrasound propagation speed measurement. Excludes influence of soft 
tissue thickness on measurements result. Bui . 32/30 . 8 . 85 . (3pp 
Dwg.No. 1/2) 

Title Terms: BONE; TISSUE; INVESTIGATE; INSTRUMENT; SERIES; CONNECT; 
GENERATOR; EMITTER; UNITE; PIEZO; RECEIVE; TIME; INTERVAL; METER; 
INDICATE 

Index Terms /Additional Words: ULTRASONIC; ULTRASONIC 
Derwent Class: P31; S05 

International Patent Class (Additional) : A61B-008/08 

File Segment: EPI; EngPI 

Manual Codes * (EPI/S-X) : S05-D03 




BEST AVAILABLE COPY 



C0K>3 COBETCHHX 

COUHAJ1MCTVHECHHX 

PEGTiyB/IMH 



rOCyflAPCTBEHHblPI HOMHTET CCCP 
no AE/IAM H305PETEHMM H OTHPbTTHH 



...,SU„„ 1175435 



(5D4 a e; b 8/08 



OriMCAHME M30BPETEHMfl 

K ABTOPCKOMY CESMAETETIbCTBy 



THE BRITISH LIBRARY 
2 2 NOV 1985 
SCIENCE REFERENCE LIBRARY 



(21) 3673586/28-13 

(22) 16.12.83 

(46) 30.08.85. Bkjji. M> 32 

(72) 3. JI. riHJienKac, C. B. HepBHKOB 

^-3— M- KapaHH H 

"(53) 615.47(088.8)" " 
(56) ABTdpcKoe c bh act gji bCTBo CCCP 
Ns 975003, kji. A 61 B 10/00, .1972. 

ABTOpCKOe CBHAeTeJIbCTBO CCCP 

jNb 301157, kji. A 61 B 10/00, 1969. 

(54) (57) YCTPOKCTBO flJIfl HCCJlEflO- 
BAHHH KOCTHOH TKAHH, 

nocjieAOBaTeJibHo coeflHHeHHbie reHeparop, H3- 
Jiy^aTejib, kohctpykthbho o6-beiiHHeHHbiH c 
nbe3onpHeMHHKaMH, a TaioKe H3MepHTe^ib Bpe- 



M€HHUX HHTCpBaJIOB H HH^HKaTOp, OTAUHdtO- 

meecH TeM, hto, c uejibio noBbinieHHH tomhoc- 
th H3MepeHHH nyTeM HCK/HOHCHHA BJ1HHHHH 
foJimHHb! mutkhx TKaHeA Ha pe3y!hbTaTbi H3- 

,!^t^j??j„.ggP_^j^gH9 CM6THH K0M H n OCJie- 
AOBaTeilbHO COeAHHeHHblMH KOMJ^yTaTOpOM H 

(J)opMHpoBaTeJieM, a TaK^er^nocjieAOBaTejibHO 
coeAHHeHHbiMH perHCTpoM cziBHra, cyMMaTopoM 
h. UH({)poaHajioroBbiM npeo6pa30BaTejieM, 
BbixoA Kofoporo coe^HHeH c nepBbiM bxoaom 

HHAHKaTdpa, BTOpOH BXOJO, KOTOporO nO/LKJIIOHeH 

k Bbixcay reHepaTopa h nepBOMy Bxcxay.cMeT- 
MHKa, btopoh bxozi KOToporo coe/umeH Mepe3 

H3MepHTeJIb BpeMeHHblX HHtepBa-flOB c bxoaom 

perHCTpa CABHra, a buxoa — Mepe3 KOMiuyTa- 

TOp C BblXOflaMH nbe30npHeMHHKOB. 
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H3o6peTeHHe othochtch. k mcahuhhckoh 
TexHHKe, a hmchho k y/ibTpa3ByKOBbiM ycT- 
poficTB^M jxJin onpeAe-neHHH napaMerpoB koct- 
hoh TK3HH nyTeM H3MepeHMH ckopocth yjibTpa- 
3ByKa b Hefi. 

W^^pa^p^eTeHHfl-^ — noBbuueHHe tohhoc- 
th Jh 3 m e peri r 5 J nyT\e5i;7 Qtf/no m e kh h bjihhhhh 

TOJliUHHhJ M5JTKHX TK3HCH Ha pe^bTaTW H3- 
Mep^HHH. ^ ^ J 

Ha (J)Hr^'aVH3d6paiieHa crpyKTypHa* cxe- 
Ma ycrpoHCTBa; Ha cj>Hr. 2 — amopu, noacHaio- 
iuh6 j>a6pry ycTpoficTBa. ! 

^^p6S^fBU«: ; ; COATP^H j; "TFTO*tJieAOBaTe./IbHO 

coeA«Hlerimj^-ne H epaToV i; r H3iiy*faTejib 2, koh- 

CTpyKTHBHO 06T>eAHHeHHbIH C MHOr03JieMeHT- 

HpH 3KBHiiHCTa hthoh peuieTKOH 3 nbe3onpHe.M : 

HHKOB 4, KOMMyTaTOp 5, <})OpMHpOBaTeJIb 6, 

H3MepHTe;ib 7 BpeMe.HHbix HHTBpBa/iOB, pe- 
thctp 8 CABHra, cyMMaTop 9, UH({)poaHa.noro- 
BbiH npeoSpaaoBaTejib 10 h h huh k a Top 11, 
npHMeM Bbixo.a <J)opMHpoBaTejiH 6 aonoJiHH- 

T&TIbHO COe^HHeH CO CMeTMHKOM 12, BblXOA KO- 

Toporo noiiKJiiOMeH k ynpaBJiHiomeiviy BxoAy 
- KOMMyTaTopa-5; -a-ynpaB^flfoiuHH :BxozrcoeiiH-" - 

HeH C BTOpbIM BXOAOM HH^HKaTOpa 1 1 H BblXO- 

aom reHepaTopa- L 

PemeTKa 3 o>Aep>KHT jihhchho 3kbhahct3Ht- 
ho pa3MemeHHbie nbe3onpHeMHHKH 4, paccTOH- 

HHH Me>Kfly KOTOpblMH yAOBJietBOpHlOT yCJIOBHK) 

paBeHCTBa tojiiuhhu mhtkhx TKaHefi noA .- 
CMejKHhiMH nbe3onpneMHHKaMH. 

YcTpoHCTBo padoTaer cneAyidmHM o6pa- 

30M. 

TeHepaTop 1 <})opMHpyeT TaKTOBbie HMnyjib- 
Cbi 13-((|)Hr. 2), KOTopke nepnoAHMecKH bo3- 
6y>KAaraT H3JiyMaTejib 2 yjibTpa3ByKOBbix 3oh- 
AHpyiouuHX HMnyjibcoB h cSpacbiBaiOT cqeT- 
^IHK 12 b HyjieBoe COCTOHHHC ripn stom kom- 
"MyTaTop 5 noAKJuonaeT 6iiH>KaHuiHH k H3Jiy- 
-^^Pj* J"^3cmpHeMHHK_ 4 Kjixo^y $opMHpo- 
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cqeTMHKa 12 nepeBOAHTca Ha eAHHHuy H , coot- 

BeTCTBeHHO C 3THM KOMMyTaTOp 5 noflKJiio^aeT 

k 4)opMHpoBaTe^iio 6 BTopoA nbe3onpneMHHK 4 
pemeTKH 3. B momcht npneMa y;ibTpa3ByKo- 
Boro cHrHaJia BTopbiM nbe3onpHeMHHKOM 4 
Ha Bbixoae c|>opMHpOBaTe/iH 6 4)opMHpyercH 

BTOpoft HMnyJlbC 15 nOCTOHHHOH iUlHTeJIbHOCTH 

otctohiuhh ot nepBoro H a BpeMH npo6era 
y^bTpa3ByKOBoro cnrHajia b kocth Ha paccroH- 
HHe ot nepBpro ^o BToporo nbe3onpHeMHHKa 4 
pemeTKH 3. Coiep>KHMoe cqeTMHKa 12 yBejiH- 
HHBaeTCH eme Ha e^HHHuy sniopa 16: TaKHM 
o6pa30M KOMMyTaTOp 5 nocneflOBaTejibHo no&- 
loiiOHaeT k (J)opMHpoBaTejiio 6 Bee nbe3onpneM- 
hhkh .4 pemeTKH 3, Ha Bbixo^e KOToporo d>op- 
MHpyeTCH nocyieAOBaTejibHocTb HMnyjibcoB 
nepHOA cjieAOBaHHH- KOTophix paBeH pa3H0CTH 
BpeMeHH npoxoJKiieHHH yjibTpa3ByKOBoro CHrHa- 
^ia no CMe^HbiM nbe3onpHeMHHKaM 4 pemeT- 
KH 3, IlocKOJTbKy mar pemeTKH 3 .BufipaH 
aoeraTOMHo M-ajiuM no cpaBHeHHio^c bosmo>k- : 

20 HbIM H3MeHeHHeM TO^IUHHW MHTKHX TK3HeH HOA 

C Me>KHbiMH nbeaonpHeMHHKaMH 4 , nepHOA cjie- 

nnaourja mm^. ^. " _t_ " ' '_ _ ' 1 ; - 1 - 
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1 — ._ - w^wmj ^u^ranpu* 

Bafe^ji 6. l^bTpa3ByK0B0H~^f¥al~Bb3^^ 
AaeT b kocth npo^ojibHyio BOJiHy, pacnpocTpa- 
HHiomyiocfl co CKopocTbio, onpe>aejiHeMOH njioT- 

HOCTblO KOCTH, H BOCnpHHHM aeTCH nepBbiM 

nbe3o n p h e m h h ko m 4 pemeTKH 3, noAKnioHeH- 

HblM K (J)OpMHpOBaTeJIIO 6. llbe30npHeMHHK 4 

npeo6pa3yeT y^bTpa3ByKOBbie KOJiedaHHH b 

3JieKTpHHeCKHH CHTHa-Fl 14, KOTOpblH yCH^IHBa- 

ercH, -orpaHHqHBaeTCH h HopMHpyeTca . no 
iUiHTejibHocTH b (J)opMHpoBaTejie 6. 3thm hm- 
nyjibcoM (aniopa Ha Buxoae 15) coziep>KHMoe 



. i »,„,^ MwrA -r, Alc ^ tlUA ^J IC 

AOB3HHH HMOyJlbCOB, c})opMHpyeMbix Ha BUXO- 
Ae 15 (})opMHpoBaTisjiyi 6, mojkho c^HTaTb paB- 
HbiM BpeMeHH pacnpoerpaHeHH* yjibTpa3ByKO- 
Boro HMnyjibca b kocthoh TKaHH. Zlajiee noc- 
JieaoBaTejibHocfb HMnyjibcoB 13 nocrynaeT Ha 
bxoa H3MepiiTen5i 7 B-peMenHbix HHTepaa^ioB, 
r\ae BpeMeHHOH HHTepBaji Me>K^y cmokhumh 
HMnyjibcaMH nocjieaoBaTejibHocTH Ha Bbixoae 
15 npeodpasyeTCH b UHcJ>poBoft koa, koTopuft 
30 nocjieziOBaTe/ibHO 33hochtch b perHCTp 8 cabh- 
ra h Ha cyMMaTbp 9, r\ae np0H3 bojihtch noc- 
JieAOBaTejibHoe ycpeAHeHrte . noKa33HHH H3Me- 
pHTe^iH 7 BpeMeHHbix HHTepBajioB no rpynne 
H3MepeHHH, kanpHMep, no weTbipieM cmokhum 

H3MepeHHHM nOCJieAQBaTeJIbHOCTH, mto no3Bo- 

35 jineT H36e>KaTb cjiyMaHHbix omHfioK h noBbiCHTi> 

I^^ib_H3Mepej^ 

Henna pe3y^bT3Ta H3MepeHHH cHHMaeTcs c 
BbixoAa cyMMaTopa 9 h Hepe3 UH(J>poaHajio- 
roBUH npeodpa30BaTeJib. 10 noaaeTCH Ha hh- 
40 AHKaTop 11, HanpHMep, ocuH^orpa^HHecKoro 
THna. B cboio onepeAb pa3BepTKa HHAHKaTo- 

pa 11 CHHXpOHH3HpyeTCH TaKTOBWMH HMnyJIb- 

caMH rekepaTopa 1, no3TOMy Ha ero 3KpaHe 
4)opMHpyeTCH KpHBan 17, OTo6pa;KaiomaH aaBH- 

CHMOCTb CKOPOCTH yJlbTpa3ByKa B. KOCTH OH' 

45 TKaHH BAOJib HanpaBJieHHH CKaHHpoBaHHH pe- 
meTKOH 3 nbC3onpHeM hhkob 4. 
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